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ABSTRACT:

Objective: This study was aimed at selection of medicinal plants possessing antimicrobial activity
against the staphylococcus aureus bacteria in the skin responsible for causing acne. Preparation of
gel formulation containing extracts of the plants Amla, Manjishta, and Green Coffee which is

Method: Three identical formulations were made. Pre- and post-formulation results led to the
creation of a gel formulation with concentrations of 10 mg, 20 mg, and 40 mg of Amla, Manjishta,
and green coffee. The anti-aging property of F3 was determined to be optimal. Utilizing a Franz

Result: A gel composition with favorable qualities that is stable, effective, and aesthetically
pleasing was achieved for the objectives of protecting, hydrating, and treating acne on the skin.

Conclusion: An extract of green coffee, amla, and manjishta was combined to create a gel that

Manjishta, effective against stephylococuss aureus bacteria.
Green coffee,
Anti-acne
diffusion apparatus, diffusion studies are carried out.
showed potential for treating acne
1 Introduction

As the expense of contemporary drugs is too exorbitant,
herbal plants are essential to the healthcare systems of
large segments of the world's population. Medicinal
plants are the source of herbal compositions. According
to WHO estimates, 80% of people worldwide get their
primary medical care from herbal remedies. 25% of the
medications in the modern pharmacopoeia are derived
from plants. Both national and international markets are
embracing herbal medications. Approxim

ately 25000 formulations based on medicinal plants are
used in India customarily to treat, prevent, and cure
illnesses. Herbal medications show promise in the
treatment of a number of illnesses[1].

Acne vulgaris, a common inflammatory dermatological
condition affecting the sebaceous unit, has a protracted
course. Although it can also affect the upper arms, trunk,
and back, the disease usually manifests as papules,
pustules, or nodules on the face. Acne vulgaris’ major
lesion, known as a “comedo,” is caused by the interaction
of many factors during the disease’s evolution. Although
teenagers are the most prone to develop acne vulgaris,
persons of all ages can be afflicted. Other acne kinds
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include pustules, nodules, cysts, blackheads, and
whiteheads. Acne develops because the oil glands are
vulnerable to normal levels of androgens in the blood.
The presence of the bacterial species Cutibacterium
acnes (C acnes) and the resulting inflammation
exacerbate the process. Other species include
Propionibacterium acne, Klebsiella Pneumoniae,
Staphylococcus epidermidis, Staphylococcus pyogenes,
Streptococcus agalactiae.

2. Objectives

Antibiotics like Clindamycin and erythromycin as
monotherapy has limited effectiveness because of the
development of resistant strains of Acnes. Combined
Oral contraceptive causes Nausea, vomiting at beginning
of therapy. Spironolactone leads to Diuresis, irregular
menstrual cycle, breast tenderness, hypotension, dryness
of skin, irritation, hyperkalaemia (pre-existing cardiac
condition or taking concurrent drugs). A sulphur-based
antiseborrheic therapy causes odour problems and stains
on clothing. For those with darker skin tones, salicylic
acid causes hyperpigmentation, stinging, and drying of
the skin. Side effects of topical retinol include flushing
and skin inflammation. Increased liver enzymes,
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cholesterol levels in the blood, nosebleeds, muscle aches,
and dry skin are all brought on by oral retinol. Benzoyl
Peroxide causes lIrritation and dryness of skin. It can
bleach hair, causes irritation to eyes, mouth, lips, etc.
Topical Dapsone is well tolerated but it causes
methemoglobinemia. Topical Azelaic Acid causes skin
irritation, hypo pigmentation, skin dryness[2,3].
The recent work on the polyherbal anti-acne gel has
proved to posses antimicrobial activity against the
microorganisms in the skin responsible for causing acne
using Amla,Green Coffee and Manjishtha.

The motto of the study was to formulate and assess a
polyherbal Anti-acne gel with extracts from the chosen
plants that is more visually pleasing, stable, and effective
than synthetic formulations while also having fewer
adverse effects.

3. Methods

Crude drugs were procured from local market. Extract of
Amla was prepared from Fruit of Emblica officinalis
(Amla). Extract of Green Coffee was prepared from
Beans of coffee arabica(Green coffee) and extract of
Manjishtha was prepared from Roots of Rubia cordifolia
(Manjistha).Excipients(carbopol,  Propylene  glycol
,methyl  paraben, propyl paraben, glycerine,
triethanolamine, rose water) was procured for the
college.

It refers to the study of physiochemical properties of
drugs whether single or combined, in order to developed
a safe and efficacious medicine for use.

Macroscopic Study: This type of study involves using the
human eye to describe the morphology of plant parts.
Organoleptic characteristics were assessed, including
size, colour, odour, taste, and form. Based on eye
inspection, the morphological characteristics of the
Rubia cordifolia root, Emblica officinalis fruit, and
Coffee arabica seeds were examined.

Microscopic Analysis: Using various staining agents,
powder microscopy is an assessment and quality control
technique used for medicinal herbs to examine particular
microscopic characteristics. the process of employing an
authenticated sample in a comparative analysis to find
adulterants in a sample.

Physicochemical Study: This type of investigation
establishes the identity and caliber of the raw drug
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samples. "The Ayurvedic Pharmacopoeia of India" and
"Indian Pharmacopoeia™ were used as guides during the
testing process. Phytochemical Screening: This study
includes Chemical Evaluation by Comprehensive
Phytochemical Screening .

Antimicrobial study: This study focuses to evaluate the
antibacterial properties of herbal extracts -Rubia
cordifolia, Emblica officinalis, and coffee arabica against
the skin pathogen Staphylococcus aureus in vitro.

Formulation Studies

Table 1 :Formula For Cream

QUANTITY TAKEN (FOR
SR.NO | INGREDIENTS | 100GM)
F1 F2 F3
1 Carbopol 1gm 1gm 1gm
2 Propylene 1om | 10oml | 1oml
glycol
Methyl
3 paraben(MP) 0.2gm | 0.2gm | 0.2gm
Propyl
4 paraben(PP) 0.08gm | 0.08gm | 0.08gm
5 Glycerine 5ml 5ml 5mi
6 Extract of amla | 1gm 2gm 4gm
Extract of green
7 coffee 1gm 2gm 4gm
Extract of
8 manjishta 1gm 2gm 4gm
9 Triethanolamine | g. s g.s g.s
10 Water g.s g.s g.s
11 Rose water g.s g.s g.s

Preparation of extract of Emblica officinalis, Coffee
arabica and Rubia cordifolia:

Extraction process: Soxhelet apparatus

Solvent for extraction: Hydroalcoholic solvent (30%
ethanol and 70% water) is used for the extraction process.

Procedure: A Soxhelet device is loaded with 50g of the
crude medication that has been coarsely powdered. After
the 150 ml extracting solvent is added to the flask and
heated, its vapours eventually condense in the condenser.
When concentrated extractant descends into the thimble
holding it contact  extracts the  crude
medication[4,5].When the liquid level in the chamber
reaches the syphon tube’s top, it syphons into the flask.
This process is continued until the last drop of solvent
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from the syphon tube evaporates without leaving a trace.
After the extraction method is completed, the extract in
the flask is filtered, and solid extract is created by
evaporating it over a water bath[6,7,8].

Method Of Preparation:

Preparation of Polyherbal anti- acne gel: Gel was
prepared as per table

Procedure: A magnetic stirring device was utilised to mix
1 g of carbopol 940 with 50 ml of distilled water, and the
beaker was left for 30 minutes to allow the carbopol 940
to swell before being swirled to create gel. Melt the
necessary amount of methyl and propyl paraben in 5
millilitres of distilled water by boiling it in a water bath.
Propylene glycol (PG) was added after the solution had
cooled. The aforesaid mixture was supplemented with
the necessary amount of extract from Emblica officinalis,
coffee arabica, and Rubia cordifolia. The remaining
amount distilled water was then added to bring the
volume up to 100 mL. At last, the fully combined
chemicals were continuously stirred into the Carbopol
940 gel, and triethanolamine was incorporated drop by
drop to the mixture to reach the appropriate skin pH (6.5-
7) and gel consistency[9,10].

Thin layer Chromatography :

TLC of the Hydroalcoholic extracts of Emblica
officinalis, Coffee arabica, and Rubia cordifolia.
Heat it for 10 minutes at 110°C. Examine the plate in
daylight.

TLC for Emblica officinalis, Coffee arabica and Rubia
cordifolia respectively

Mobile phase: 6 mL toluene, 6 mL ethyl acetate, 1.8 mL
formic acid, and 0.25 mL methanol

Mobile Phase: Ethyl acetate (10 mL), dichloromethane
(2.5 mL), formic acid (1 mL), acetic acid (1 mL), and
water (1.1 mL).

Mobile Phase

Toluene:7ml;ethylacetate:3ml;formicacid:1ml.

The HPTLC operates on the same fundamentals as TLC,
with the primary method of separation being adsorption.
The mobile component or solvent flows via capillary
action. Analytes travel towards the stationary part
(adsorbent) based on their affinity. The greater affinity
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component moves more slowly towards the stationary
phase. A low-affinity component moves quickly towards
the stationary phase. The components are subsequently
separated using a chromatography plate.

Evaluation Of Polyherbal Anti-acne Gel

e pH: pH of formulation should be in the range of 6.5
to7.

e Spreadability test: The formulation was spread on the
skin surface using hands.

e Stability study:

Stability testing of cosmetic items guarantees that an
invention or modification meets the desired physical,
chemical, and microbiological quality criteria, as well as
functioning and aesthetics, when stored under proper
conditions. The stability study’s goal is to offer
information on how the formulation’s quality changes
when exposed to various environmental elements such as
temperature, humidity, or light over time. This would
help determine the formula’s shelf life and the
recommended storage conditions for the product.
Changes in colour, aroma, viscosity, pH, and ingredient
precipitation. The changes seen in several organoleptic
parameters over time while held at room temperature
were studied for one month[11,12].

Aging Studies :

Ageing examinations on the formulation were carried
out at three distinct temperatures, namely 4°C and room
temperature, for a time frame of one month. In the ageing
experiments, the formulation is subjected to a range of
temperatures for one month, and the product is monitored
for physical changes such as colour, aroma, texture, flow,
viscosity, component precipitation, amalgamation and
phase separation.

Sun Exposure evaluation :

The product’s photo stability is evaluated using a sun
exposure test. In this test, herbal cream was subjected to
sunlight from 9 a.m. to 6 p.m., and a change in physical
properties was detected.

Diffusion Study:

It was performed using franz diffusion assembly to
evaluate in vitro drug permeation providing key insights
into the relationships between skin, drug and
formulation.
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Result and discussion:
(1)Macroscopic studies:

Morphological descriptions of plant components were
made with the naked eye. Form, dimensions, colour,
odour, and taste were all rated as organoleptic criteria.
Morphological characters of root of Rubia cordifolia(
Manjishta), Fruit of Emblica officinalis (Amla) and

MICROSCOPICAL STUDY OF MANJISHTA

Ugrified Vessels

Parvechymacas oy
with brown costert

Starch grain

Microscopical study of Amla

Beans of coffee arabica(Green coffee) were studied as
per visual observation.

(2)Microscopical studies:

Microscopy of Rubia cordifolia, Emblica officinalis and
Coffee arabica is carried out by using various staining
reagent.

Microscopical study of Green coffee

Calchur onaiate
crystas
Ugnified Vessals
Caicum oxalate
crystals
Cockcells
sclerides
vittae

Figure 1: Microscopical Studies.

Table 2 :Microscopical Evaluations using
StainingReagent :Rubia cordifolia (Manjishta)

SR

NO | Reagents Observatio | Characteristi
n cs
Phloroglucin . Lignified
1) ol + con. HCI Pink vessels
Calcium
2) Dil. H2SO4 | White oxalate
crystals
3) AI.C' Picric Yellow Starch grains
acid
Phloroglucin
4) ol Brown Cork cells
+conc.HCL

(3)Physicochemical studies:

Physicochemical experiments were performed on the
three herbs.

Following are the physicochemical test which are carried
out on Rubia cordifolia, Emblica officinalis and Coffee
arabica [13,14].
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Emblica officinalis ( Amla)

Table 3 : Physicochemical Test For Emblica

officinalis.
SR. | TEST OBSERVATION | LIMIT
NO
1) Foreign | 1.2% Not
organic more
material than 2%
2) | Ash 11.5% Not
value more
than
15%
3) Loss on | 3.9% Not
drying more
than 5%

Table 4 : Physicochemical Test For Rubia cordifolia.

SR. | TEST | OBSERVATION | LIMIT
NO
1) Foreign | 1.4% Not
organic more
material than
2%
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2) | Ash 6% Not Table 5 : Physicochemical Test For Coffee arabica.
value more SR. | TEST | OBSERVATION | LIMIT
than
10% NO
1 Foreign 1.8% Not more
3) Loss on | 4.5% Not ) g °
. organic than 2%
drying more .
than material
2) Ash value | 1% Not more
5%
Coffee arabica( Green Coffee) than 4%
3) Loss on | 2.5% Not more
drying than 6%
Table 6: Physicochemical Test For Emblicaofficinalis, Rubia cordifolia, Coffee arabica.
Alkaloids Observation Manijishtha Amla Greencoffee
Dragendorff’s Test: Orange brown ppt + + +
Mayer’s Test Precipitation - + +
Hager’s Test Yellow ppt - + +
Wagner’s Test Reddish brown ppt + + +
Glycoside
Brontragerstest : Ammonium  layer | + + -
aquire pink color
Legal’ test Pink to red colour + + -
Carbohydrates
Feeling test Brick red ppt + + +
Molish test Violet purple color + + +
Saponins
Foam test + + +
Tannins and Phenols
Ferric chloride Test Deep Blue black | + + +
color
Lead acetate Test White ppt + + +
Bromine water Test Discoloration of | + + -
bromine water
Acetic acid Test Red colour + - -
Dilute lodine Test Transient red colour | + + -
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Flavanoids

Shinoda Test Green to Blue Color | + + +

Lead Acetate Test Yellow ppt + + +
5)Formulation Studies Standard Rf value of chlorogecic acid is 0.74

* All topical gel formulations had a pH between 6.5-7.

» Spreadability Test: The formulation was tested by
distributing it on the skin using hands. .

* Thin Layer Chromatography: i

TLC of the hydro-alcoholic extracts of Emblica
officinalis, Coffee arabica, and Rubia cordifolia

Note: Heat for 10 minutes at 110°C. Examine the plate Y o e |
under daylight. - -

(1) TLC of Emblica officinalis Figure 3: TLC Of Coffee arabica.
Mobile phase : 6 ml of Toluene , 6 ml of Ethyl acetate,

1.8ml formic acid, 0.25ml methanol. Rf value of Green | Distance travel by 31 0.1
offee solute 0

Distance travel by
solvent

Table 8: Rf value of Coffee arabica
(3)TLC of Rubia cordifolia

Mobile phase: Toluene: 7ml, Ethyl acetate: 3ml, Formic
acid: 1ml

Standard Rf value of Alizarin is 0.57.

Figure 2: TLC Of Emblica officinalis

Rf value of Amla | Distance travel by 23 0.44

solute 52

Distance travel by
solvent

Rf value of Gallic | Distance travel by 25 0.48
acid (standard) solute 52

Distance travel by
solvent

Table 7: Rf value of Emblica officinalis.

(2)TLC of Coffee arabica

Mobile phase : Ethyl Acetate: 10 ml,
Dichloromethane:2.5ml, Formic Acid : 1ml, Acetic acid Figure 4: TLC Of Rubia cordifolia.
:Iml, water : 1.1 ml
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[ Rf value of Distance travel by 29 0.55
‘ manjishta B solute

5i2

‘ Distance travel by
\ ‘ solvent

Table 9: Rf value of Rubia cordifolia.

(4)Combined TLC of Emblica officinalis, Coffee arabica
and Rubia cordifolia:

Mobile phase composition: Toluene: 7ml,Ethyl Acetate:
3ml,Acetic acid:1ml,Dichloromethane: 2.5ml

Figure 5: Combined TLC of Emblica officinalis,
Coffee arabica and Rubia cordifolia.

Rf value of 1st | Distance travel by 13 0.26cm
compound solute

Distance travel by
solvent

Rf value of 2nd | Distance travel by 22 0.44
compound solute

Distance travel by
solvent

Rf value of 3rd | Distance travel by 3.8 0.76
compund solute

Distance travel by
solvent

Table 10: Rf value of Combined TLC of Emblica
officinalis, Coffee arabica and Rubia cordifolia.

(6)ANTIMICROBIAL STUDIES:

The Aim of this evaluation was to perform the invitro
anti-acne effects of hydroalcoholic extract of Rubia
cordifolia, Emblica officinalis and coffee arabica against
skin pathogen Staphylococcus aureus. Three different
concentration were used (10mg, 20mg, 40mg).
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+ Antimicrobial investigations of Extract with the agar
cup plate method:

The antibacterial activity of the anti-acne gel formulation
was determined using the agar cup plate method (10 mg,
20 mg, and 40 mg).To conduct the antibacterial
experiment, bacterial stock cultures were revived by
inoculating them in broth media and incubating them at
37°C for 24 hours. Muller Hilton’s agar medium plates
were set up. Each plate was inoculated with a bacterial
suspension that was evenly dispersed under aseptic
conditions. The suspension in each plate was allowed to
dry for 20-25 minutes [15, 16]. Then, with a sterilised
cork borer, 6 mm size wells were drilled in the solid
media and filled with 50 ml of test samples. The wells
were filled with different doses of anti-acne gel
formulations (10 mg, 20 mg, and 40 mg). All plates were
incubated at 37 degrees Celsius for 24 hours. Each
extract’s antibacterial activity was tested by determining
the diameter of the zone of inhibition surrounding each
well. Three replications of each extract were carried out
against each test organism. Coffee arabica (green
coffee) : Three wells on each plate were filled with coffee
extract solutions at varied concentrations (10mg, 20mg,
and 40mg). After 24 hours of incubation at 37°C,to
eliminate inaccuracy, the inhibitory zones’ diameters
(including the well diameter) were measured in three
different directions.. The largest zone of inhibition was
reported at a dosage of 40 mg.

Figure 6 : Zone of Inhibition for Coffee arabica.
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Emblica officinalis (Amla) : Emblica officinalis has
demonstrated effective antibacterial activities and utility
in the production of efficient anti-acne gel solution.
Three different concentrations were generated, and the
highest zone of inhibition was found at 40 mg.

Figure 7: Zone of Inhibition for Emblica officinalis.

Rubia cordifolia (Manjishtha) : Rubia cordifolia
(Indian Manjishtha) was discovered to have antibacterial
action against Staphylococcus aureus. Three different
concentrations were placed in the wells, with the highest
concentration being 40 mg, which had the greatest zone
of inhibition.

Figure 8: Zone of Inhibition for Rubia cordifolia

The antimicrobial activity on the formulation was
evaluated and the zone of inhibition was observed the
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well was filled with the gel formulation made from the
extracts mention. The wells were filled with the broth
prepared by addition the beef extract, peptone and water,
the bacteria was collected and was placed in the tubes.
Then it was filled in the wells and the result was
observed[17]. It had the properties of anti-oxidant, anti-
inflammatory and anti-bacterial which has a good effect
on face to clear the acne. It is very similar to the marketed
product used such as clindamycin gel which was
observed by the differential in their zone of inhibition to
kill the bacteria.

Figure 9: Zone of Inhibition for Formulated Gel

Antimicrobial activity of standard used in formulation
using Cup Plate Method: Topical clindamycin is used to
help control acne. It may be used alone or with one or
more other medicines that are used on the skin.
Clindamycin Phosphate Gel is an antibiotic that fights
bacteria. Topical clindamycin can be used to treat severe
acne. The anti-bacterial activity of clindamycin gel was


http://www.jchr.org/

Journal of Chemical Health Risks
www.jchr.org
JCHR (2024) 14(4), 1818-1830 | ISSN:2251-6727

compared with the prepared polyherbal gel and the zone
of inhibition was observed[18].

Coffea
Arabica
(green
coffee)

14mm 17 mm

21mm

Anti microbial activity of the formulated gel (F1,F2, F3)
using Cup Plate Method:

Table 12 : Zone of Inhibition For Clindamycin and
Formulated Gel.

CONCENTRATION | DIAMETER OF
ZONE OF
Figure 10: Zone of Inhibition for Clindamycin INHIBITION
Clindamycin gel 28mm
Table 11: Zone of Inhibition. Formulated gel
HERBAL F1 14mm
EXTRACT DIAMETEROFZONEOFINHIBITI
10mg 20 mg F3 25mm
40 mg
Embilica 15 mm 19mm
officinalis(Al | 22mm (7)Accelerated stability study:
12) Aging studies
° .
Rubia 17mm 20 mm ging studies.
cordifolia 25mm N stands for No change
(Manjistha (1)Aging Studies at Temperature: 4°
Table 13: Aging Studies at 4°C.
PARAMETERS DAY1 DAYS DAY10 DAY15 DAY20 DAY25 DAY30
Colour Dark Dark Dark Dark Dark Dark Dark
brown brown brown brown brown brown brown
Fragrance Herbal/ Herbal/ Herbal/ Herbal/ Herbal/ Herbal/ Herbal/
Rose Rose Rose Rose Rose Rose Rose
flavour flavour flavour flavour flavour flavour flavour
Texture Smooth | Smooth | Smooth | Smooth | Smooth | Smooth | Smooth
Flow Highly Highly Highly Highly Highly Highly Highly
Precipitation N N N N N N N
of
ingredients
Phase N N N N N N N
separation

(2)Aging Studies at Temperature: Ambient °C
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Table 14: Aging Studies at Ambient Temperature.

PARAMETERS | DAY1 DAYS DAY10 DAY15 DAY20 DAY25 DAY30

Colour Dark Dark Dark Dark Dark Dark Dark
brown brown brown brown brown brown brown

Fragrance Herbal/ | Herbal/ | Herbal/ | Herbal/ | Herbal/ | Herbal/ | Herbal/
Rose Rose Rose Rose Rose Rose Rose

flavour | flavour | flavour | flavour | flavour | flavour | flavour

Texture Smooth | Smooth | Smooth | Smooth | Smooth | Smooth | Smooth

Flow Highly Highly Highly Highly Highly Highly Highly
viscous | viscous viscous viscous | viscous | viscous | viscous

Precipitation N N N N N N N
of

ingredients
Phase N N N N N N N
separation

(3)Sun exposure examination (photosensitivity):

Beginning at 9:00 a.m., the herbal gel was exposed to light. The change in physical qualities was observed till 6 p.m., as
shown in the table below.

Table 15: Photosensitivity ( Sun Exposure Examination ).

PARAMETERS | DAY1 DAYS DAY10 DAY15 DAY20 DAY25 DAY30

Colour Dark Dark Dark Dark Dark Dark Dark
brown brown brown brown brown brown brown

Fragrance Herbal/ | Herbal/ | Herbal/ | Herbal/ | Herbal/ | Herbal/ | Herbal/
Rose Rose Rose Rose Rose Rose Rose

flavour flavour flavour flavour flavour flavour flavour

Texture Smooth | Smooth | Smooth | Smooth | Smooth | Smooth | Smooth

Flow Highly Highly Highly Highly Highly Highly Highly
viscous viscous viscous viscous viscous viscous viscous

Precipitation N N N N N N N
of

ingredients
Phase N N N N N N N
separation
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From accelerated stability study it was found that, the
present formulation is stable for one month when

(8)Diffusion Study of Topical Gels:

The diffusion study of gels was performed using the
dialysis membrane, which was dry washed, open ended,
and pre-cut. The flat width was 35mm, the inflated
diameter was 21mm, and the length was 30mm. The
membrane was immersed in a buffering agent pH 7.4
(PB), for 6-8 hours. The receptor compartment consisted

exposed to room temperature and 4 °C also passed the
test for photosensitivity.

of a beaker filled with 100 cc of phosphate buffer. The
membrane was uniformly covered with 0.5 g gel. The
initial sample was collected at 11:45, followed by
another at 12:45, and so on until 4:45 pm.The solutions
which were collected were taken for the UV analysis and
the absorbance were noted and the graph was prepared
on the basis of the absorbance reading[19].

time(hr)  Absorbance concentration(mcg/ml) dilution factor Conc.in 20 ml  cumulative amount(mg) cumulative amount per cm.sq

0.050

1.000 0.126 3.264248705 32.64248705  0.652849741 0.652849741 0.370937353
2.000 0.148 3.834196801 38.34196891  0.766839378 1419689119 0.806641545
3.000 0.195 5.051813472 50.51813472  1.010362694 2.430051814 1380711258
4.000 0.222 5.751295337 57.51295337  1.150259067 3.580310881 2.034267546
5.000 0.253 6.554404145 65.54404145 1310880829 489119171 2.779086199
6.000 0.291 7.538860104 75.38860104  1.507772021 6.398963731 3.635774847
L e ) . o Chart Title
in vitro Diffusion studies of antiacne gel area of diffusion cell=1.76 4
slope=0.0333 2 35
0.350 g .
0.300 y=0.0322x + 0.0891 o é s
@ 0250 . = 2
1 Pt g
£ 0.200 3 gls
g - o E
£ : §°1
Q 0.150 ] o
8 .- g os
< 0.100 & 0
=
= 0 2 4 6 8
3
3

0.000
0.000 1.000 2000 3.000 4.000 5000 6000 7.000
Time

Chaatl

time

Figure 11: Diffusion Study Readings And Graphs.

(9)HPTLC Fingerprinting :

The HPTLC works on the concept of separation, which
is adsorption. The capillary action causes a mobile phase
or solvent to flow. Analytes travel to the stationary phase,
which is the adsorbent, based on their affinity. Higher
affinity components go slowly towards the stationary
phase. The components with low affinity move quickly
towards the stationary phase. The constituents are
separated on a chromatographic plate [20].

Mobile phase composition: Toluene: 7ml,Ethyl Acetate:
3ml ,Acetic acid: 1ml,Dichloromethane: 2.5.

The first five bands are for the formulation and the next
three are the drugs and the last band is of the standard
Gallic acid.
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Figure 12: HPTLC Fingerprinting For Three Drugs
And Standrad
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Al acks ot Wavelngth

| Track 9, 10:

Figure 13: Graphical Plots Of HPTLC Fingerprinting.

CONCULSION:

Based on the findings, it is reasonable to conclude that
the polyherbal antiacne gel containing extracts of Rubia
cordifolia (Manjishta) root, Emblica officinalis (Amla)
fruit, and coffee arabica (Green coffee) beans was ideal
for application and stability. It exhibited anti-acne
properties on human skin. Microbial investigations
conducted yielded a beneficial result, assisting in the
treatment of acne on the affected skin area. Based on all
of the factors, it was determined that the F3 formulation
was the most effective among the other formulations. No
such detrimental effect was reported following the
evaluation.
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